Compilation and summary of time-dependent measurements of the CKM angle γ/φ 3 with events collected at the BABAR detector at the SLAC PEP-II asymmetric B factory.
Introduction
An important goal of flavor physics is to overconstrain the CKM elements. The CKM element γ/φ 3 is the least precisely measured of the Unitarity Triangle angles. Decays of B d mesons that allow one to constrain the CKM angle sin(2β + γ) have either small CP asymmetry (B → D ( * ) π/ρ and B 0 → D ∓ K 0 S π ± ) or small branching fractions (B → D ( * ) K ( * ) ). The CP violating effects in these modes, therefore, are difficult to measure.
The quantity sin(2β + γ) can be obtained from the study of the time evolution of B 0 /B 0 → D ( * ) X u,d,s decays where X u,d,s refers to light and/or strange mesons. In the Standard Model, these decays proceed via Cabibbo suppressed → u and favored → c transitions described by the amplitudes A u and A c , respectively. The magnitude of the ratio between the amplitudes A u and A c is r. The relative weak phase between these two amplitudes is γ; it is 2β +γ with B 0 B 0 mixing. Also, there exists the strong phase difference between these two amplitudes, δ. These hadronic parameters in the observables, r and δ, make extraction of the weak phase information difficult.
The time dependent (TD) distribution for B 0 decays to a final state can be written as
where τ is the B 0 lifetime, ∆m d is the B 
CP asymmetry in
The decay modes B 0 → D ( * )∓ π ± have been proposed to measure sin(2β + γ) [1] . The decay rate distribution for B → D ( * )∓ π ± is given by equation 1 which is parametrized to account for tag-side interference [2] . The CP parameter C is unity and S ± for each tagging category is given by S ± η = (a − ηc) with a = 2r sin(2β + γ) cos δ, c = 2 cos(2β +γ)(r sin δ). Since A u is doubly CKM-suppressed with respect to A c , one expects the ratio to be of order 2%. Due to the small value of r, large data samples are required for a statistically significant measurement of S 
± analysis are combined with those of the partially reconstructed B 0 → D * ∓ π ± study using a frequentist method described in Ref. [4] . This method sets the lower limits | sin(2β + γ)| > 0.64 (0.40) at 68% (90%) C.L. as seen in Figure 1 .
Dalitz plot analysis of
have been suggested as a way to avoid the limitation of small r, since r in these decays could be as large as 0.4 in some regions of the Dalitz plane [5] . The final state, With the ratio of the amplitudes r set to 0.3 for each resonance in the PDF, consistent with the limit r < 0.4 (90% CL) reported in Ref. [6] , the weak phase is found to be 2β + γ = (83 ± 53 ± 20)
is reached via the following intermediate states:
• and (263±53±20)
• [7] , shown in Fig. 2b , in a sample of 347 million BB pairs. The central value 2β +γ is stable with respect to the value of r (Fig. 2a) . Since r B can simply be measured by fitting the C coefficient in the decay distributions, the measured asymmetry can be interpreted in terms of sin(2β +γ) without additional assumptions. However, the branching fractions of such decays are relatively small, O(10 −5 ). Therefore a large data sample is required. The most recent measurement [6] of these decays using a data sample of 226 million BB pairs finds
from signal yields to the maximum likelihood fits in Fig. 3 . With just over 100 signal events, a TD decay rate analysis is not feasible.
Conclusion
Non-trivial, theoretically clean constraints on 2β + γ come from measurements of time-dependent CP asymmetry in the B decays. Updated measurements to the full BABAR dataset of 468 million BB pairs will only deepen our understanding of the CKM mechanism. We expect an improvement in the measurement of γ with B → D ( * )∓ π ± /ρ ± since r can be more precisely estimated by using the isospin relation r = < 0.051 (90% C.L.) as suggested by Ref. [9] . It is also possible that the full BABAR data sample is just large enough to detect CP asymmetry in the mode B 0 → D 0 K 0 .
